Comparison of the effects of anticonvulsant drugs with diverse mechanisms of action in the formalin test in rats.
The purpose of the present studies was to compare anticonvulsant drugs with diverse mechanisms of action in a persistent pain model, the formalin test. In addition, the anticonvulsant effects of the compounds were determined in the threshold electroshock tonic seizure test and the 6-Hz limbic seizure test. The effects of the compounds were also determined on locomotor activity. Carbamazepine, oxcarbazepine, lamotrigine, gabapentin and ethosuximide all produced statistically significant analgesic effects in the formalin test whereas phenytoin, topiramate, zonisamide, phenobarbital, tiagabine, valproate and levetiracetam did not. All compounds were anticonvulsant. In addition, morphine and phenobarbital increased locomotor activity while ethosuximide had no effect and all other compounds decreased locomotor activity. For those compounds that were analgesic, the doses required to produce analgesia were larger in magnitude than the anticonvulsant ED50 values in the threshold electroshock and 6-Hz tests, as well as larger than doses that altered locomotor activity. The present results demonstrate that the anticonvulsant and analgesic effects of clinically used antiepileptic drugs do not necessarily correlate and therefore suggest that the anticonvulsant and analgesic efficacy of these drugs may be due to different pharmacologic mechanisms.